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DEVICE EMPLOYING VIBRATION FOR 
TRANSPORTING PLASTIC SUBSTANCES WITH A 

HIGH COEFFICIENT OF FRICTION 

BACKGROUND OF THE INVENTION 1. Field of 
the Invention 

The invention applies to all branches of industry 
whose production cycles include phases that make it 
necessary to transport via conveyor pipes substances in 
the plastic state which exhibit a high coefficient of slid 
ing and/or internal friction under said conditions. 

2. Description of Related Art 
In the present state of the art, some devices are 

known which, in order to facilitate transport as men 
tioned above via the above-mentioned pipes in their 
?nal leg before reaching the discharge nozzle and 
through the above-mentioned nozzle, use sonotrodes or 
similar devices to induce vibrations in order to take 
advantage of any thixotropic behavior that may exist in 
the substance that is being transported, transmitting 
high-frequency vibrations directly to said substance. 

This case is illustrated in, e.g., patent application DE 
06645 Al, in which the substance is a ceramic in the 
liquid state. 
The problems that are not solved by these types of 

devices are mainly the following: ?rst, because the tem 
perature of most molten substances is very high, the 
sonotrode is quickly worn down since cavitation phe 
nomena in its molecular structure are aggravated and 
accelerated. 

Second, in the segments of pipe that are further away 
from the discharge nozzle, such devices do not help to 
reduce the resistance of the substances to ?owing along 
the pipe itself, and the concept of using more sonotrodes 
that penetrate into the substance after going through the 
walls of the pipe involves complications that make this 
approach impractical from both the engineering and 
economic standpoints. 

It should be pointed out that this type of problem 
exists in many marketing sectors, including very differ 
ent ones. 

For example, in preparing portions of butter for pack 
aging in the “continuous” mode, the method used is to 
heat the surface of the mass of the butter ?owing inside 
the pipes in order to reduce the coefficient of friction, 
but raising the temperature in this way obviously does 
nothing to improve the organoleptic and microbiologi 
cal properties of the product. 
Another case where a high coef?cient of friction 

turns out to be an insurmountable obstacle is that of the 
molding of plastics having optimal physical and me~ 
chanical characteristics that make it advantageous to 
use them in large-scale industrial production. 
Such substances, which would ?rst be melted and 

then injected into molds, cannot be used because it is 
virtually impossible, or at least too complicated and 
expensive, to make them ?ow, even in the plastic state 
after they are melted, via the pipes that carry them to 
the exit hole that would cast them into the above-men 
tioned mold. 
There are quite a number of these substances, but the 

following examples can be cited: PFTE (polytetra?uo 
roethylene) and polyimide (PI) molding compounds. 
Another case where a reduction in the coefficient of 

sliding and/or internal friction could lead to a consider 
able reduction in production cost and an improvement 
in the quality of the product is the production of optical 
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?bers: today friction and the internal viscosity of the 
molten glass cause wear on the drawing mills which 
exert considerable traction on the individual ?bers; this 
causes a decline in the homogeneity and isotropy of the 
resulting re?ective surfaces, resulting in greater photon 
dispersion and rapid drops in the power of the signal 
being transmitted. 

SUMMARY OF THE INVENTION 

With regard to the problems outlined above, the 
present inventor has attempted to provide an appropri 
ate solution: a device that is able to cause the substances 
and the pipes in which they run to vibrate relative to 
one another and possibly to melt over virtually the 
entire length of the pipes themselves, without creating 
any particular economic or engineering problems. 

In particular, the inventor has proposed a device for 
transporting substances in the plastic state which have a 
high coefficient of sliding and/or internal friction along 
a conveyor pipe in which one or more vibration genera 
tors are used to cause the substances and the pipe to 
vibrate relative to one another, wherein the above-men 
tioned vibrations are transmitted only to the pipe itself. 

BRIEF DESCRIPTION OF THE DRAWINGS 

A more detailed description will now be given of the 
device of the invention, making reference to the at 
tached drawings, where: 
FIG. 1 shows an example of a preferred embodiment 

of the device, comprising a single sonotrode for the 
entire path traversed by the substances in the plastic 
state; ' 

FIG. 2 shows another embodiment in which the de 
vice comprises several sonotrodes arranged “series;” 
FIGS. 3 and 4 show other embodiments of the device 

which are adapted to carry, for example, butter. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

FIG. 1 shows the device of the invention, used in the 
case where plastics such as the above-mentioned PTFE 
and PI are being worked by being injected into molds 9. 
These substances are poured in the granular and pow 

der state into a hopper 2, which conveys them into a 
pipe 10 that is occupied by a screw 3 which, by turning, 
feeds the material forward toward the hole 4 and subse 
quent injection into the mold 9. 
As the material moves along the pipe 10, it is sub 

jected to the heat that is required to melt it, such that, 
after covering a predetermined portion of its path, it is 
in the plastic state. 
The heat can be supplied to the material by conduc~ 

tion through the walls of the pipe 10 by the ?uid 8 that 
is contained in an annular chamber 7 which is arranged 
coaxially with the pipe 10. 

Since, as mentioned, the substances exhibit a very 
high coefficient of sliding and/nor internal friction 
when in the plastic state after being melted, the effect of 
this friction on the walls of the pipe 10 can be considera 
bly reduced by causing these walls to vibrate at high 
frequency. These vibrations are produced by a genera 
tor-converter 5, which terminates in a sonotrode 6 that 
is immersed in the above-mentioned ?uid 8. 

Since the chamber 7 is hermetically sealed and since 
the ?uids are incompressible, this ensures that the vibra 
tions are transmitted fairly homogeneously to the entire 
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surface of the pipe 10 that is in direct contact with the 
?uid 8. 
For the particular case of injection for molding, the 

inventor has also provided for using another vibration 
generator 5a, like the one described above, as well as for 5 
connecting this generator to a sealed chamber 11 con 
taining the ?uid 8 on mold 9, where it can also cause the 
latter to vibrate, making it possible to ?ll the mold per 
fectly, without bubbles or other defects. 
FIG. 2 shows another embodiment of the device 21, 

which is also used for the same procedure of injecting 
into a mold 29 and which is distinguished from the one 
described above solely by the fact that more vibration 
generator-convertors 25, 250 with sonotrodes 26 and 15 
with the corresponding chambers 27, 211 that hold the 
above-mentioned ?uid 28 are used “in series” along the 
pipe 210, in such a way as to distribute the vibrations 
fairly uniformly along the entire length (which is 
greater than in the previous case) of the pipe 210 itself. 

It is obvious that for each particular application the 
device can be made in the shape and con?guration that 
are most appropriate for the various members. Simi 
larly, it is also possible that the ?uid 8, 28 may not be 
heated, such as in the case, for example, of the drawing 
of butter or wax shown in FIGS. 3 and 4, where a me 
chanical piston or a jet of compressed inert gas pushes 
the above-mentioned substances toward the outlet hole 
310a, 4100 of a pipe 310, 410, in which there is a cham 
ber 37, 47 into which a sonotrode 36, 46 is inserted 
which is connected to a generator-converter 35, 45. 
The vibrations can also be induced directly in the 

pipe 10, 210, without interposing a ?uid-containing 
chamber, by using appropriately positioned piezoelec 
tric elements. In addition, when the target temperature 
is very high as, for example, in the case of molten glass, 
the inventor calls for using mercury as the ?uid, or for 
using the above-mentioned piezoelectric elements with 
out interposing a ?uid. 
As we know, high-frequency vibrations induce cavi— 

tation phenomena in the material that comprises a sono 
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4 
trode; this material is usually titanium, which exhibits 
good resistance to the above-mentioned phenomena. 

In order to improve the ability of the sonotrodes that 
are part of the device to resist cavitation even further,‘ 
the inventor has made provision for subjecting them to 
an ion implantation procedure, using for this purpose 
ions of the elements that are best suited to the conditions 
under which each sonotrode is to be used and the type 
of application. 

It is thus obvious that the embodiments shown in the 
?gures are only examples which are neither exhaustive 
or restrictive compared to devices produced in different 
ways, but still according to the concepts set forth in the 
attached claims. 
We claim: 
1. Device for transporting in the plastic state sub 

stances with a high coef?cient of sliding and/or internal 
friction along a conveyor pipe wherein at least one 
vibration generator is used to cause the substances and 
the pipe to vibrate relative to one another, wherein each 
said at least one vibration generator extends into a ?uid 
containing chamber surrounding the pipe and contacts a 
?uid contained in said chamber, said ?uid in turn being 
in contact with the pipe. 

2. Device according to_claim 1, in which said cham~ 
ber is annular and is arranged coaxially outside said 
pipe. 

3. Device according to claim 1, in which the vibra 
tion generator is a generator-converter equipped with a 
sonotrode located inside said chamber. 

4. Device according to claim 1, in which said ?uid is 
kept at a preset temperature and transfers its heat to said 
pipe. ' 

5. Device according to claim 4, further comprising a 
mold (9, 29) disposed at an outletof the pipe, and a 
second vibration generator contacting the mold. 

6. Device according to claim 1, in which the ?uid is 
mercury. 

7. Device according to claim 1, in which said vibra 
tions are transmitted to the pipe by piezoelectric devices 
that are brought into contact with the pipe. 

* * * * * 


